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liquid crystal with positive magnetic anisotropy (Xa &#x3E; 0) [1, 2] . A static theory of the resulting variation of the pitch P has been developed by de Gennes [3] and Meyer [4] . In experimental verifications performed by the Orsay [5] and Harvard [6] groups, the pitch was derived from the equilibrium position of the Grandjean-Cano lines in a Cano wedge.
However, a dynamical study of the lines motion has not yet been undertaken. In a recent letter [7] we briefly presented the main results concerning the dynamics of the first single line under weak magnetic fields. The purpose of the present paper is to develop in a more detailed and complete version, the experimental and theoretical results on this problem. It is worth pointing out that a similar study has been independently performed by Geurst et al. [8] in twisted nematics.
The effect of a magnetic field normal to the helical axis is double : i) the helix is distorted, ii) the pitch is changed and, as a consequence, in a Cano wedge, the Grandjean-Cano lines move. The first process has been already analysed [9] and we have also recently published a theoretical analysis on this problem [10] .
We have found relaxation times for the reorientation of the director of the order of 10-1 s. We intend here to analyse the second process. Our experimental results give relaxation times for the line motion of the order of 102 s. We shall therefore make the a priori assumption that these two processes can be treated independently, i.e. that the fast reorientation process is completely achieved when the motion of the lines begins. This means that, in the second process, the energy dissipation is due only to the friction of the line itself. This friction is due to the reorientation of the director in the immediate neighbourhood of the line. To evaluate it, we need a detailed knowledge of the director configuration around the line. This analysis is based upon the de Gennes planar model.
In section 2 the experimental apparatus is described. In section 3 the static theory is presented; this theory leads to the equilibrium conformation of the molecules around the disclination, and the equilibrium position of the line under weak magnetic fields. In section 4, the balance between the change in freeenergy and the dissipation leads to the equation of motion for the line. In section 5, the experimental results are given and compared with the theoretical predictions. [13] . The surfaces of the glasses are monitored under the microscope by means of an interferential method which gives also the radius of the lens :
The glasses are cleaned in a sulfochromic mixture, and then precoated with thin films of SiO evaporated under oblique incidence, in order to obtain a strong anchoring with the easy axis normal to the contact generator [15] . The [20, 21] ; the latter threads allow torsion jumps corresponding to two half-pitches jumps. Two models have been proposed to interpret the singular lines which appear in a Cano wedge : a planar configuration previously described by de Gennes [22] , and an application of Volterra process performed by Friedel and Kleman [23] .
A very detailed paper on these Grandjean-Cano lines was recently published by Bouligand [24] . He (3. 5) . Drawing near to the yoz plane, the cholesteric spiral will distort ; nearest this plane one finds a regular helicoidal structure of double spatial period (region B'), except close the xoy plane where the twist angle abruptly increases form n/4 to 3 n/4, (3.11) (3.13), with a value n/2 at z = 0 (3.10). This steep increase tends to a n/2 jump at x = 0 +.
Starting now from the left hand side, the liquid crystal is nematic at long range (3.6) (region A). Drawing near to the yoz plane the nematic structure will distort, and close to this plane one has again a regular twist distortion (region A') corresponding to the spatial period 2 d, except near the xoy plane where a sudden twist reversal appears, the twist angle annealing in the xoy plane (3.9) ; here we get a -n/2 jump (from rc/4 to -n/4) at x = 0-(3.12) (3.13). The latter distortion has been described in a previous publication [10] . In where ç is the magnetic coherence length :
The energy per unit surface of region B is [10] :
here E(k) is the complete elliptic integral of the second kind [25] figure 7 . In this experiment the pitch is derived from the equilibrium position of the Grandjean-Cano lines in the Cano wedge. The experimental curve is quite similar to the ones found by several authors [5, 6] . This result is in good agreement with the value found by Sicard [28] on the same material. For that, it is useful to perform, in the expression for f:t(HIHJ a series expansion of a in HIHI. One gets :
In the expression for i-, the magnetic field occurs only through a second order correction term. Thus for low fields, T-appears to be essentially an elastic relaxation time.
On the other hand, i+ diverges for low fields as H -1. It thus appears as a magnetic relaxation time, bound to a magnetic relaxation process which disappears at zero-field.
The pure elastic relaxation time ro is obtained by plotting the theoretical curves giving t/io versus x, for different values of Ho and H, and fitting these curves with the experimental ones. One thus obtains :
The motion diagrams for respectively increasing and decreasing fields are shown on figures 8 and 9.
It is worth pointing out here that the relaxation time i-is about 103 higher than the relaxation time corresponding to the director adjustment [10] . This gives an a posteriori justification for our approach based on the separation of the dynamical study in two parts : fast reorientation of the director and then line motion. Therefore we must introduce a cut-off at x = 0 when z &#x3E; 0 (Fig. 10) .
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